Comparison of PhoP binding to the tuaA promoter with PhoP binding to other Pho-regulon promoters establishes a Bacillus subtilis Pho core binding site.
The phosphate-deficiency response in Bacillus subtilis is regulated by PhoP and PhoR, a pair of two-component regulatory proteins. PhoR is a histidine kinase and PhoP is a response regulator. Genetic evidence indicates that the Pho-regulon genes, which are induced or repressed under phosphate starvation conditions, are regulated by PhoP and PhoR at the transcriptional level. It has previously been shown that PhoP binds to four Pho-regulon promoters in both unphosphorylated and phosphorylated forms. This study demonstrates that another Pho-regulon gene promoter, the tuaA promoter preceding the operon which is responsible for cell wall teichuronic acid synthesis, is also transcriptionally regulated and is bound by PhoP. The binding affinity for phosphorylated PhoP was about 10-fold higher than that for unphosphorylated PhoP. Both unphosphorylated and phosphorylated PhoP bound upstream of the -20 region in the tuaA promoter. By aligning the PhoP-binding sites within the Pho-regulon promoters, a consensus core PhoP-binding region composed of four TT(A/T)ACA direct repeats, each separated by 5 +/- 2 non-conserved nucleotides was identified. PhoP, phosphorylated or unphosphorylated, binds to such a sequence in all Pho-regulon promoters studied. Phosphorylated PhoP binds to the core binding region with high affinity and to additional regions surrounding this region with similar or lower affinity.